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INTRODUCTION
Clouds are a key point in the climatic system. They interact with the solar and terrestrial radiation and in turn are essential in the determination of the atmospheric radiation budget. The intensity of these processes is related with the optical and microphysical properties of the clouds. Thus, the study of the cloud optical properties is very important in order to understand their behavior and their climatic effect. These properties are identified by the optical depth (COD), singe scattering albedo (ω), and the asymmetric factor (g) of the cloud drops. Cloud optical depth (COD) is a fundamental value in the determination of the radiative energy balance in the Earth. Nevertheless, this property is very difficult to measure with ground remote sensing technique using the traditional methods. Better representation of the COD in the atmospheric general circulation and climatic models is a challenge in the atmospheric sciences. By those reasons it is necessary the increase of the COD measurement sites and the exactitude of the measurement.
There are two principal operational networks with the primary objective of the measurements of the cloud characteristics from the ground: the first one is of the Atmospheric Radiation Measurement Program (ARM) (Stokes and Schwartz, 1994) , the second one is the network for measurement of clouds (Cloudnet) (Illingworth et al., 2007) . But the number of the measurement sites of these networks is limited in order to obtain ground based global scale measurements.
Aerosol Robotic Network (AERONET) is designed for the measurements of the optical and microphysical properties of the aerosols (Holben et al., 1998) . AEROENT have more than 250 measurement sites over the world with sun radiometers that make sun direct irradiances and sky radiance measurements. When the cloud is in the instrument field of view the measurement is not useful for the aerosols properties determination. Then it is possible to set the sunphotometer to the 'cloud mode' (Chiu et al., 2010) , completing a set of the radiance measurements in the zenith to obtain COD values.
In the Atmospheric Optics Group of Camagüey (GOAC) a sunphotometer CIMEL CE-138 was installed. This instrument is part of the collaboration between the Atmospheric Optics Group (GOA) from Valladolid University, Spain and GOAC. Aerosols and clouds measurements with sunphotometer began in October 2008 and June 2010, respectively.
The objective of the present work is to evaluate in a first approach the strength of the COD measurements from the sunphotometer. The question to answer is: Does the COD sunphotometer measurement match the actinometric cloud reports? Reported cloud information in the hourly actinometric measurements is used in the validation algorithm. The second objective of the work is to obtain a preliminary COD statistics for non precipitating clouds during the first year of measurements at Camagüey.
INSTRUMENT AND METHODS
The data employed in the present work is from the sunphotometer Cimel CE-318 installed in Camagüey (21.42º N, 77.84º W, 128 m asl), Cuba. AERONET employed this radiometer for the measurement of sun direct irradiance and sky radiance with a field of view of 1.2º in the wavelengths of 340 nm, 380 nm, 440 nm, 675 nm 870 nm, y 1020 nm. (Holben et al. 1998) .
When the cloud is in the instrument field of view the measurement is not useful for the aerosols properties determination. Chiu et al. (2010) proposed recently the use of these conditions to make 10 radiance measurements in the zenith in each wavelength, named 'cloud mode'. This is based in the suggestion of the use of two wavelength measurements in the red and near infrared spectrum to retrieve COD values over the vegetated surface (Chiu et al., 2010) .
The method for the COD determination employed in AERONET is explained in details by Chiu et al., (2010) . Nevertheless some points are given here. There is no one to one relationship between zenith radiances and COD. So, two wavelengths radiance measurements (470 nm and 879 nm) are employed to reduce the ambiguity. With the radiance in these two wavelengths, some radiative transfer calculations, and satellite data the COD value is obtained (Chiu et al., 2010) . The reported COD value is the average of the 10 instantaneous values. The dataset used in the present study is from June 2010 to May 2011, with 2277 values. An algorithm is proposed to 'evaluate' the COD measurements. This approach is intended to determine the 'correct' COD measurements. The evidences of this 'correctness' is obtained from the reports on clouds in the hourly actinometric observations.
The characteristics of the cloudiness used in the algorithm are: the solar disk state (SDS), covered sky fraction by cloud (SFT), covered sky fraction by low cloud types (SFL), atmospheric phenomena occurring at the time of observation (PHEN), cloud types present in the sky (CLDT), cloud types present in the zenith direction (CLDZ). The factors PHEN, CLDT, CLDZ and SDS are described in 
RESULTS AND DISCUSIONS
The set of original COD measurements in the period consists of 2277 values. After applying the 'evaluation' algorithm 2250 COD values are selected as 'correct', representing the 98.8 % of the cases. Only 25 cases were rejected and 2 cases can not be compared because the actinometric measurements were not conducted. The rejected cases were related with low values of COD and the absence of cloud in the zenith. It can be seen the agreement between the sunphotometer COD measurements and the actinometric reports of clouds.
The extreme values of COD, values lower than 3 and higher than 90, are discarded from the dataset, following the criteria of Chiu et al., (2010) . A total 1797 COD values are selected after the application of this criteria, representing a 79.9 % of the 'correct' values. This dataset is used for the statistical analysis. The mean value of COD is 27.2, with a standard deviation of 17.3. The mean COD daily behavior is shown in the Figure 3 . The COD hourly mean values increase with the hour during the day. Maximum value of COD hourly mean value is 34.2 at the 22 GMT; the minimum value of 17.2 is at 13 GMT. This result is in relation with the development of the cloudiness during the day. The number of cases has a maximum of 282 at 18 GMT. In the first and last hour there are the minimum values of number of cases. At these times in some months of the year there are no measurements with the sunphotometer.
CONCLUSIONS
This is the first report on cloud optical depth ground measured in our country. The COD frequency distribution shows a maximum at the interval centered in 15. The frequency distribution of COD agrees with other reports. There is a monthly COD maximum of 34.2 in May. Nevertheless, the maximum value of the number of cases occurs in October.
Monthly and hourly mean values of COD show the concordance with the natural behavior of the clouds in our region. 
